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by indulgence in too much nitrogen from fertilizers. A 
very COllllnon complaint is plant measles, in which 
leaves break out ill multitude� of small red spots. 
Chlorosis attacks plants as it does bloodless persons. 
It, in like wanner, results from a lack of" iron in the 
system. Hence the old folk lore advising the hanO"ing 
of horseshoes or driving of nails in trees to make them 
healthy. Olive tl'ees snffer from severe forms of tuber· 
culosis. The bacilli is developed in their tissues, and 
the only cure is amputation of the diseased limb. 

According to Prof. Galloway, he 1: as heard many 
proposals that plant physicians, as well as animal phy
sicians, should be educated for practice in large farms 
and gardens. There are great possibilities, in his 
opinion, that such specialists will some day find an en
couraging patronage. In dealing with them, however, 
farmers and growers, he advises, should apply the rule 
of the Chinese. The Chinese doctor receives his salary 
as long as his patient is well, but loses it during the 
days he is ill.-Washington correspondent Boston 
Herald. 

LlELIO-CATTLEYA X DECIA ALBA. 
AMONG the most beautiful and useful of the autumn 

and winter-flowering hybrid orchids are the various 
crosses made between species of Cattleyas and Lrelio 
Perrini, and one of the brightest and richest in color 
was Lrelio-Cattleya X Decia, which was shown on sev
eral occasions at the Royal Horticultural Society in 
1895. But in 1896, out of the same batch, Messrs. 
Veitch & Sons flowered a single plant bearing clear 
white sepals and petals, and a most delicately tinted 
soft rose pink labellum beautifully veined with silvery 
white, and which was adjudged to be the best new 
hybrid orchid of the year, upon its being exhibited at 
the Royal Horticultural Society as Lrelio-Cattleya X 
Decia alba, November 24, 1896, when it received a first
class certificate. We have much p leasure in giving an 

tions from the typical form are also instructive and can be mounted by their side. 
We always desire to obtain the inflorescence, and 

frequently also the fruit, as in some cases the latter is 
quite as, or more, important than the flowers, as in the 
case of the UmbeJliferre, where the distinction between 
the genera is based largely upon the fruit. 

In the case of many plants, the radical (root) 
leaves should be gathered, as they are more character.
istic than those growing upon the stem; e. g., shep
herd's purse has the root leaves clustered, and pin· 
natifid or toothed, while the stem leaves are arrow 
shaped and sessile. 

The root or rhizome should generally be gathered, as 
in a number of cases it is the officinal part of the plant, 
and it frequently has prominent characteristics; in the 
case of rare plants it is best not to do so, as some her
baceous perennials, like senega, have in this way been 
almost exterminated. 

There is often quite a choice as to where your botani
cal excursion shall be made, different regions showing 
different floras. Those living in the neighborhood of 
Philadelphia will find quite a difference between the 
floras of Pennsylvania and N ew Jersey,�nd no her
barium of this region would be complete without 
representatives from both localities. 

After the plants are collected, the next step is their 
examination and the identification of unknown species. 
To do this successfully, one should have a shal'p pen
knife, pair of dissecting needles, pair of pincettes and 
a dissecting microscope, the best of the latter being 
one which has immovable hand rests, IiI{e Barnes', 
althoug�Sayre's dissecting microscope, while not so 
convenient in the laboratory, can be used in the field 
as well. -

In the examination of an unknown plant, the height, 
shape and epidermis of the stem should be cOnsidered, 
an.d whether endogenous or exogenous, although in 

'most cases the venation of the leaves will show the 

LlELIO-CATTLEYA X DECIA ALBA 
Segments, white; lip, rose-pink, veined with silver. 

illustration of this unique variety, which, being home
raised, is doubly interesting as pointing to th� man�er 
in which albinos are produced from seeds m a Wild 
state.-Gardeners' Chronicle. 

THE MAKING OF AN HERBARIUM." 
By CLEMENT B. LOWE. 

A SERIES of practical suggestions are wanted as to the 
best method of collecting, identifying and preserving 
plants for making an herbarium. . In answering the above query, I would state that It 
is a pity that more pharmacists are not interested in 
field botany, as, aside from the valuable information 
thus to be obtained. the collection of plants .is a health
ful occupation, and tends to give the outdoor exercise 
which so many of them need. 
. In collec�ing plants, a sui�able receptacle for contai?
mg them IS necessary, whICh should be as nearly air
tight as possible, so that the contents can be kept fresh 
for ,several days. A japanned tin box. about 17 in. 
long by 7 in. wide and 4 in. deep, with a lid opening 
nearly the length of the flat side, suspended from the 
shoulder by a strap, will ans weI' the purpose well. 

Many prefer to ta:ke a stout portfolio, either hinged 
on one side or fastened on both sides by straps, con
taining numerous sheets of absorbent paper, and trans
fer the plants directly to it, as by so domg any injury 
to the plants is avoided and the whole can be trans
ferred directly to the press on reaching home . 

A knife or trowel for digging is of great use; the 
best is probably a trowe� in which the V-shaped 
grooved blade is driven directly into the handle. Prof. 
Maisch used to carry a convenient cane, with a nickel
plated handle shaped like a narrow grubbing hoe. 

In collecting plants, care should be taken to collect 
those which are typical of the species, and yet varia-

* Read before the Pennsylvania Pharmaceutical Association. at Mount 
;Holly Springs, Jun'e 17, 1896.-From tile American JOl1rnnl ot Pharmacy. 

latter just as well. The leaves should be examined 
as to phyllotaxy, venation, shape and size. The flowers 
should be examined as to the parts present, their size, 
shape, color, union, insertion, etc., and then vertical 
and transverse sections should be made, notes being 
made of the different observations. 

When this has been done, the name can in most 
cases be speedily determined by means of the analyti
cal key in the front of Gray's" Manual of Botany ." 

Beginners will find it easier to analyze regular 
flowers of fair size, such as the CDrn cockle (Lychnis 
Githago) which is frequentlv found in wheat fields, 
to the �noyance of the farmers; or what is still 
better is for the first times to take known flowers, like 
the apple blossom or wild rose, find the description 
in the " Manual," and compare it carefully. After 
this has been done a number of times they will be 
better able to proceed 'with unknown flowers. 

Those with but little knowledge of botany will find 
Mrs. Dana's" How to Know the Wild Flowers," in 
which they are classified a�cording. to color, and ?lany 
of them illustrated, an mterestmg- book, whIle If 
they desire to increase their knowledge, they will find 
Professor Bastin's" Laboratory Exercises in Botany " 
a most valuable work. Gray's" School and Field 
Botany " (revised edition) is also an excellent work, not 
technical as the" Manual," and it includes many of the 
cultivated as well as wild flowers. 

The next step is the preservation of the specimens. 
They should be dried between sheets of absorbent 
paper, with heavier sheets occasionally interspersed, 
sufficient pressure being made by means of weighted 
boards. 

Perhaps a better arrangement for drying is to use 
for top and bottom an open frame or lattice work, 
each frame consisting of �wo layers of half-inch strips 
crossing each other at right angles, having a hook 
in the end of each strip. The sheets of drying paper 
are laid between the frames, and the proper pressure 
is made by meane of a stout cord passing around the 
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hooks, the whole being hung where there is a current 
of air. . 

In the case of hollow leaves like the Sarracenia 
(pitcher p lants), or flowers like Cypripedium acaule 
(stemless lady's slipper), absorbent cotton should be 
p laced in them to facilitate drying, and to preserve 
their outlines. 

Specimens should be dried as rapidly as possible, to 
preserve their color and general appearance, and 
the driers should be changed every day for five days; 
still b/iltter results will be obtained by changing them 
two or three. times during tlJe first twenty-four hours. 

According to. Schroeder (ArneI'. J·our. Phal·m. , 189.6, 
p .  132), heavy gray felt paper, saturated with a 3 per 
cent. solu tion of oxalic acid and allowed to dry, will 
pr.eserve_ unchanged the color of the petals, and in 
most cases the green of the leaves. 

When the plants are thoroughly dried they should 
be poisoned by applying a nearly saturated solution 
of corrosive sublimate with a soft brush, the p lants 
being laid upon a flat dish, and afterward placed 
bet ween driers until the alcohol evaporates. 

Then follows the mounting of the specimens. 
Sheets of white paper, 11Yz X 17Yz inches, about 30 
pounds.to the ream of 480 sneets, are best for thispur
pose. They should be fastened to the sheets either 
by narrow strips of isinglass phtster or, better, directly 
by means of a liquid glue like Le Page's. 

To the right hand lower corner of each sheet shOllld 
be affixed a label, something like the following, which, 
for the purpose of illustration, is written out as it 
would be if affixed to the plant Chelidonium: 

Herbarium, C. B. Lowe. 
Bot. Name, Chelidonium majus .. 
Synonym, Celandine. 
N. 0., Papaveracere. 
Locality, Tulpehocken, 4/22/,96. 

Each specimen or all of the same species may be 
inclosed in a sheet of white paper;of less weight than 
that upon which they are mounted. 

A ll of the species of the same genus should be then 
inclosed in a genus cover of heavy manila paper. 

The name of the genus, with that of the natural 
order, should be written in a large hand upon the 
lower left hand corner of the cov er next the back. 
The name of the inclosed species can be written upon 
the lower right hand corner. The genera can also be 
numbered according to Gray's "ManuaL" 

The herbarium should be preserved in a suitable 
receptacle, free from dust., This may consist ofa 
cabinet, with shelves of the proper width and depth 
for the genus covers to slide in easily, or of a num bel" 
of plain boxes with shelves 4 or 6 inches apart and 
doors which shut flush. The names of the orders can 
be pasted upon the shelves or affixed to the edge of 
the genus board, which contains a list of the genera 
of the order, and is inserted at lts beginning. 

[Continued from SUPPLE>IENT,No. IHO, page 17747.} 
PEAT BOGS AND :MIGRATORY MOSSES. 

By Dr. G. ARCHIE STOCKWELL, F-Z.S. 
DURING the last century a bog in the vicinity of 

Churchtown, Lancashire,' England, was observed to 
rise to a mal'velous height-17 feet, it is said; soon 
after it sank suddenly, reneding from its natural level· 
in almost equal proportion to its former rise; it then 
moved slowly to the south, but fortunately without do
ing material harm or going to any' great distance, 
thanks to the topography 'of the locality; having 
parted with its fluid constituent, it ultimately proved a 
valuable addition to the stony and sterile soil upon 
which it rested, so that some years later the latter 
yielded f'xcellent crops. 

Tradition recounts many movements of this charac
ter in Ireland, a country often denominated the" clas
sic land of bogs." In 1833, at a depth of 14 feet, in the 
peat of Donegal, was found a number of ancient log 
cabins in excellent state of preservation, surrounded by 
the roots, stumps and prostrate trunks of trees, that 
gave mute evidence of the irresistible force that over
came them. There can be little doubt here was one 
instance of many in which villages have been over
whelmed·by bursting moss. Unfortunately, the inte
riors of the hu ts were never examined, they being filled 
with the peat growth. A disastrous eruption occurred 
at Kilrnaleady, in County Kings, in 1821; the bog .i.n 
this instance rested upon clay 10undation, and, strange 
to say, far from an excess of water 4aving any part 
therein. the season had been one of excessive drouth, and 
the accident was brought about, doubtless, by uhdue 
cutting of turf, whereby the barrier in the direction in 
which the movement occurred was weakened. In 1697 
the continuous rainfall of a very raw and unfavorable 
spring so flooded a large bog at Charleville, CO!1nty 
Limel'ick that its center was forced up to a great heIght, 
and "so�nds proceeded from it resembling distant 
thunder so that it was a matter of much query and 
wonder�ent what could be brewing underground." 
With the cessation of the noise the bog hill sank as 
suddenly as it had risen, and at .the sa�e in��ant �he 
entire mass was observed to be III motIOn. A WIde 
and deep ditch separated it from some pa�ture land, 
but this did not prevent the morass sweepmg onward 
with wavelike 'undulations, but unbroken surface, car
rying the pasture land with it, only to deposit the lat
ter in an adjoining meadow and there cover wholly 
with from 15 to 17 feet of muck-thus the meadow be· 
came pasture, and in turn the whole becaIl�e bog; after 
which it would doubtless be somewhat difficult to de
termine the precise ownership, as the different parcels 
belonged to as many individuals. At �he old site of tbe 
bog was left an unSIghtly hole, throwmg up foul water 
and stinking vapors.'),'" 

In March 1 745, after a violent storm, a " tur.bary" t 
at Addrigool, near Dunmore, Galway, WhICh the 
turf cutters had just left, began to move, �nd fl?at
ing to a piece of low-lying pasture near the l'lver SIde, 
spread itself over an area of 30 acres. The chok�d 
river a tributary of the Curramorei overflowed Its 
banks, and very soon the fields in t 1e vicinity were 

� Encyclopedia Britannica ScotticuB, edition 17117. 
t Where peat or turf Is dug. 
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covered by a lake some 50 acres in extent; and be
fore a channel could be excavated through the turf, the 
water had embraced 300 additional acres; and even a 
week after the cut had been effected a filth part of the 
deluged land still remained submerged. This accident 
was repeated a little more than a century later in al
most the same locality·-October, Itl7D. A farmer labor
ing in his potato field caught sight of a brown JlIass 
making its way toward him, and leaving spade in 
ground started to warn his neighbors. An elevated bog 
three miles from Dunmore had burst, and it descended 
so rapidly that by the time the frightened peasant had 
fairly escaped his field, not only was the latter for the 
most part buried, but of the contiguous grain land only 
a few sheaves on a high knoll remained. In a very 
brief period of time the Stygian flood had overwhelmed 
several farm houses, and 200 acres of arable land to an 
average depth of ten feet, leaving behind it a great 
basin a mile and a half in circumference from which a 
tnin stream of watery brown bog stuff continued to 
flow. 'rhree weeks after the outburst this bog stream 
had attained a length of 2 miles and a breadth of from 
400 to 600 yards, besides had sent 2,000,000 cubic feet of 
bog stuff down the valley. A letter from an eye wit· 
ness, a resident of Dunmore at the time, states: 

"The damage done is likely to be permanent in its 
effects unless, indeed, the foreign matter continues its 
locomotion and branches off to some locality where it 
will affect no industrial interest. As it is, a wide extent 
of capital land has been converted into a black morass ; 
several families have been ruined, not only by the loss 
of their holdings and homes, but by the destruction of 
their crops, their fuel and other property that there 
was not time to save. It is pitiable to see one of these 
illfated tenements surrounded by the filthy ooze of the 
bog, with no trace of the green fields and cheerful har
vest stubble which the occupants of the de-erted dwell
ings looked upon from their thresholds only a few 
weeks aO"o" 

It wo�lci seem as if the last fateful accident reported 
from Ireland, taken in conjunction with the foregoing, 
must " bring forth good fruit" by causing effective 
measures to be speedily taken to confine these quag
mires within legitjmate limits',' as has been done in 
Scotland, I<jrigland, and elsewhere. It is well under
scood that the continual removal of turf along the bor
ders, and lack of effective drainage, renders each and 
every peat bog, especially when situate upon a height 
above the surrounding country, a source of continual, 
threatening and appalling danger. 

English and Scotch mosses would seem to rarely con
vert themselves into movable property and set out upon 
their travels, yet such has been the case in more than 
one instance. In 1629 the great Monteith Moss in 
Perthshire, which with a little lake in the middle of it 
occupied a piece of gradually rising ground in the fer
tile district between the rivers of Forth and Teith, 
broke out, covering a vast area of territory, most of it 
cultivated wheat land, to a depth of 6 feet, with con
sidera ble destruction to animal life and the total ruin of 
some sixteen farms; the people fortunately received 
sufficient warning and fled. This great bog began a 
mile above the confluence of the rivers just mentioned, 
thence extended toward their sources for some four 
miles, with a breadth of sixteen furlongs, embracing 
upward of two thousand acres of the Blair-Drullllllond 
estate; it lay on a field of clay, a continuation of the 
rich carses (flats) in the neighborhood of Falkirk and 
Sterling. The greater part, averaging fifteen feet in 
depth, was known as "high moss," while the outly
i!lE and shallow portions were termed" low moss."* 
With this eruption the lake entirely disappeared, its 
placed being usurped by peat growth; but this morass 
will never again yield fuel, or become a source of dan
ger, inasmuch as systematic reclamation was under
taken by Lord Kames, after his espousal of Mrs. Drum
mond, so that by 1776 all the" low moss" had been 
turned into arable land; nine years later more than 
half the" high moss" had disappeared before like ef
forts; in 1797 every portion was devoted to agriculture 
in some form, and boasted 620 inhabitants and 69 brick 
habitations. 

Another great bog was that of Kylemore in Sunder
landshire, reclaimed by efforts of the Duke of Suther
land; and the luxuriant hay crops of the present day 
afford a great contrast to the dark and dreary devas
tation that obtains to many Irish estates that are 
equally amenable to improvement. Thus is exempli
fied the wide gulf between Scotch thrift and Irish in
dolence. 

Again, during the heavy rains that prevailed in Au
gllst, 1861, a farmer, dwelling near the little village of 
Slamannan, in the extreme northern portion of Lan
cashire, close to the border of Sterling, looking out from 
his door early one morning beheld some twenty acres 
of Auchingray Moss part company with its clay bottom 
and float away three-quarters of a mile, to the utter ruin 
of lllany acres of grain lands and potato fields over 
which it spread. 

The largest fen known to England was Chat Moss, 
which in the far away days of the much married and 
often widowed "Bluff Harry" burst-as t.he antiqua
rian Leland tells us-" within a mile of Mosley Haul, 
destroying much ground with moss thereabouts, along 
with much good fresh water fish thereabouts, first cor
rupting with stinking water Glasbrook, which was car
ried into the Mersey, and the Mersey River corrupted, 
carried the rolling moss, part to the shores of Wales, 
part to the Isle of Man, and some even to Ireland. And 
in the very top of 'Chateley Moor, where the moss was 
highest and broke, is now a plain, fair valley as ever in 
times past, and a rill runneth in it, and pieces of small 
trees be found in the bottom," And thanks to the 
genius of Stephenson, this g�eat bog, originally six 
miles long, half as broad, from ten to thirty feet deep, 
and embracing seven thousand acres, is now only a 
memory, its place being usurped by green fields and 
thrifty habitations. It consisted of a mass of pure 
vegetable matter without any admixture of sand or 
gravel. 

Perhaps the most notable of all the mosses that are 
recorded as migratory is that of Solway, which occu
pies a flat area some seven miles in circumference
about sixteen hundred acres- on the western confines 
of England and Scotland, in Cumberland, near the 
N etherby, made famous by Scott as the exploit of 
" Young Lochin var." Pennant, the naturalist, in 1768 

* Domestic Annal� of Scotland, by Ro bert Ohambere. 

described Eskdale-the valley below the moss-as" a 
beautiful tract of cultivated land." Four years later, 
after the bog had burst its boundaries, he wrote of this 
sallie region as a "dismal morass." Strange to say, the 
exact date of this irruption is a matter of question, va
rious authors describing it as occurring on the 15th,16th, 
or 17th of November, some giving the year as 1771, 
others as 1772. Of the facts, however, there can be no 
doubt. 

forming into adipocere, as in the case of the trooper 
and horse just mentioned. Bodies in perfect. preserva
tion have repeatedly been found embedded, that froll! 
characteristics of clothing and surroundings gave 
evidence of having been inhumed for Reveral centuries. 

In January, 1747, the corpse of a woman was taken 
from a moss in Lincolnshire six feet below the surface. 
The head and feet were nearly bent together, and the 
skin, nails and hair exhibited most excellent preserva
tion. Upon it were shoes or sandals, each formed of a 
single piece of oxhide, made to fold about the heel and 
fit the contour of the foot, and piked with iron, such as 
Chaucer described as being worn by ladies of quality 
in his time. Half a century before, a shoe, presumably 
of even earlier date, was found in an Irish bog that ex· 
hib)ted considerable attempt at ornamentation; it was 
neatly hand stitched and, except for stains, as well pre
served as if only buried for twenty-four hours. Again, 
both in Irish and Welsh bogs, a torm of butter known 
as rouskin has been found, packed in the hollOWEd 
trunks of trees where it had lain hid so long as to be
come hard and friable, yet was not entirel y devoid 
of unctuous qualities; but such have invariably been 
buried at considerable depths, and none so far as 
known ever been found where the peat moss had not 
become distinctly carbonaceous. 

To.fully appreciate the magnitude of the catastrophe 
it is necessary to understand the topography of the 
locality. Here, along the northeast side of the River 
Esk was a vale about a mile in breadth, bounded on 
the nOl·thwest by a steep bank from thirty to fifty feet 
in height, from the top of which the ground rose in 
easy ascent for sOllle eighty rods, where it terminated in 
the morass, which in turn extended between two and 
three miles from north to south and a mile and a half 
east and west; it reached even to the highlands border
ing the River Sark. In many places the top of the 
moss was more than eighty feet above the level of the 
valley; and it is now known that the solid ground 
from the top of the bank above the vale was continued 
in the same direction under the moss foy--a considerable 
distance; and the latter at the plaee where it broke 
bounds was inclined toward the sloping ground. 

N ear the edge of the moss was a coule or hollow 
known as .• the gap," some thirty yards in depth where 
it entered the vale, and down which ran a small beck 
or burn that, often dry in summer, derived its supply 
solely from the filij-rations of the bog. 

About ten or eleven at night, when all the streams 
were prodigiously swollen, and the quagmire itself, like 
a great sponge, filled with water - partly from the 
springs below it and partly as the result of the heaviest 
rainfall that had been known for two centuries-a large 
body of moss broke out. By the pressure of the water 
behind H, accmlllulateu as in a great reservoir, aided by 
the trend of the land, and flowing burn, an enormous 
quantity of pasty, sticky muck, and half concrete peat, 
was forced down the •. gap" and carried into the Esk 
valley, over which it spread with considerable rapidity, 
resembling in its mode of progress a current of lava and 
continuing in movement for some hours. 'rhus during 
this one night eight hundred acres of arable land were 
more or less damaged, and more than half the area of 
Eskdale covered to a depth of from three to twelve 
feet. Altogether some thirty-five cottages were over
whelmed, most to the very eaves or thatch, and a vast 
amount of stored and stacked grain destroyed, though, 
fortunately, no lives' were lost. Chambers* thus tells 
the tale: 

" A farmer living close by the moss, hearing an unus· 
ual noise, went out of doors, lantern in hand, to dis
cover the meaning of it. He saw a sIllall dark colored 
stream flowing toward him, and for 1he moment fan
cied it came from his own dunghill; but the stream 
growing to a deluge, he ran as he never ran before to 
rouse up all within hail, with the news that the moss 
was out. Some receh-ed their first intimation of the 
disaster from the entrance of the foul tIde into the 
houses, and these sound sleepers had to wait till day
ligbt ere they escaped through the roof, with the aid 
of outside frIends. Still there was cause for congratu
lation, for although buildings had been swept down. 
cottages filled from floor to roof tree, and good land 
overwhelmed beyond redemption, no man, woman, or 
child had been done to death by the unlooked for erup· 
tion. The cattle had not escapeu so well, lnany beasts 
being suffocated in their shed�. One cow, the solitary 
survivor of eight, after standing up to her neck in mud 
and water for sixty hours, had appetite enotlgh to eat 
heartily When delivered from durance, but refused to 
touch any water, nor could she even look at it without 
manifest �igns of horror I" This last touch regarding 
the cow is so pathetic and absurd that it deserves place, 
if for no other purpose than to illustrate the simplicity 
of the author, who nevertheless was a man of more 
than ordinary scientific note. 

After the treacherous lIlass ceased to lIlove, two con
siderable streams continued to flow from the heart of 
the bog, and joining the burn, reformed the channel of 
the latter, which with little assistance from the people 
made its way through the great body of the newly 
slipped moss. The latter was thus in great measure 
drained, so that when fair weather came at the end of 
the month, the irrupted moss fell several feet and set
tled in a firm and solid body w hich was soon made ara
ble again. 

Before this irruption the bog had always obtained a 
bad nallle; it not only vibrated dangerously to the 
tread of man, but was accredited with having on many 
occasions proved the untimely sepulcher of those who 
tempted its unstable surface - it had also been the 
means of destroying numerous domestic cattle � and 
while it was possible for an expert familiar with all its 
peculiarities to traverse with caution in nearly all di
rections, a pole pushed through the crust would with 
almost certainty sink into soft muck for a distance of 
twenty-five to thirty feet. It was in this treacherous 
morass, in 1542, that a troop of Scottish horse was en
gulfed, to the last man, while fleeing from the army of 
Henry Vll1, after the battle of Solway: and though 
this was long deemed a doubtful tale of traditionary 
origin, it was in a measure confirmed, in the early part 
of the present century, by the exhumation of a man 
and horse, both in complete armor, at the very spot 
where the accident was said to have occurred. 

Strange as it may seem, the localities that abound in 
peat bogs and mosses, far from being unhealthy, often
times are quite the reverse, sometimes renowned for 
their salubrity. The watery exhalations are neither so 
abundant nor noxious as those from ordinary marshes, 
which are rendered prejudicial by a vigorous vegetable 
growth that, as soon as the waters are lowered by 
evaporation or drainage, undergo most rapid putrefac
tion. Indeed, peat bogs are not, as might be surmised 
from their intense blackness and slimy nature, masses 
of putrefying matter, but are llwrely the outcome of a 
slow decomposition of chemical character, whereby 
cresols and other empyreumatic substance.� are found, 
along with hemic, phosphoric and sulphurous acids; 
consequently they are truly antiseptic in charactu,t- as 
is evidenced by the fact that they preserve animal mat
tel'S for immeasurable spaces of time, frequently trans·· 

LAKES.* 
LAKES short lived and ephemeral (compared with 

rivers) ; and may be traced from first formation to 
final disappearance. 

Lake basins formed (1) by depressions on new 
land surfaces: ( 2 )  by atmospheric weathering; (3) 
by rivers, both by erosion and depooition of bar
riel's; (4) by glaciers, ice dams, morainic dams, ex
cavated rock basins; (Ii) by volcanic agencies, lava 
dams, crater lakes; (6) earthquakes and landslips; 
(7) by movements of tLe earth's crust. 

HISTORY OF THE GREAT (LAURENTIAN) LAKES-LAKE . 
AGASSIZ. 

" Lake" is a very comprehensive term, covering 
waters gathered and held from very different sources. 
As a usual thing, the bottoms of lakes are below the 
general drainage level adjacent. Between the pond of 
a few acres and Lake Superior there is merely a differ
ence of size, not of principle. The smaller bodies of 
water may be held securely above the general drainage 
level of the country; large bodies never are. 

Lakes are transitory and ephemeral, though not so 
in comparison with tile events of human history. No 
one connected with the commer'le of the great lakes 
need worry over the fact they .will some day uisappear ; 
such, however, must be theIr fate ultimately. As 
mountains are short lived compared with plains, so 
lakes are short lived compared with rivers. 

A very ancient topography is invariably marked by 
the absence of lakes. Large or n Ulllerous lakes are 
conspicuously absent from land surfaces which have 
long been exposed to the degrading agents without any 
particular sudden change. A lake map of tiln United 
States shows a vast difference between the � O1·th and 
the South. The Northern States are crOWded with 
lakes-Wisconsin and Minnesota having' them by hun
dreds. '1'hero are more lakes in Massachusetts than in 
the whole South-a diiTerence in nowise due to 
climates as at present constituted, but to our Korthern 
topography being all young; every bit of it has been 
remodeled by the great ice sheet lately covering it, 
while this ice sheet did not extend into the SOllthern 
States � consequently the Southern topography is old, 
and, with comparatively few exceptioilH, What lakes 
they had have disappeared, 

�1hroughout the length and breadth of the Appala
chian range scarcely any lakes occur. In tnost moun
tainous regions, world over, lakes abound; yet; tn an 
old range like the Appalachian, lakes are wanting. 
They occur in the Rocky Mountains, the Sierras, the 
Alps, the Himalayas; but these ranges are all of much 
later. date. Sir Charles Lyell, the great geologist, was 
struck by this absence of lakes from the Appalachian 
range when, many years ago, he came to this country. 
He was accustomed to mountain regions where lakes 
abounded. He could not understand it, becau�e tho 
secret of lake formation had not., at that time, be ell 
worked out. 

There are many methods of lake formation. First, 
the lake of a land surface recently uphEaved above the 
sea, as in Florida, which, geologically, is young. There 
never can be one dead level; depressions must forIll, 
and into these, before any drainage system is well 
established, the water will gather and produce lakes. 
Such lalies are comparatively rare, there being few sur
faces Which are youthful to this extent. 

Lakes, again, arise from atmospheric weathering. 
Rock destruction by aerial agents takes place never 
uniformly, but always more rapidly along certa,in line� 
than others, in certain places more than others; so 
when any denuding agent comes along and BweepH 
clean the rock surface of detritUB, a very irregular SUI'
face will be left. 

A domestic illustration will show the irregularity of 
rock disintegration. A 4 ft. deep trench was cut 
through my yard for sewer connection. For 20 ft. froJll 
the street sewer the solid rock carne within 2Yz ft. of the 
surface. We had to blast that distance. The rock wa" 
flinty hard. From the 20 ft. on the digging way 
through rottcm rock, readily handled with pick and 
shovel. Not one blast in the whole distance; yet the 
rock the sallie all through. The further away from the 
street, the deeper lay the solid rock: and at the far enu 
of the trench the excavations went down 20 ft. without 
reaching the unaltered rock. There. was J?-o differe�ce 
in the rock: it was merely that tile dlsmtegratmg 
agents had in some way scooped out a great hollow 
there-not removing the material, but disintegrating 
the rock 35 to 40 ft. deep probably; while out along 
the street the solid·.rock came within 3 ft. of the surface. 
Had a glacier cOlile along sweeping everything mov
able before it, we should have had a saucer-shaped de
pression in the solid rock with a high lip on the street 
side and another one off in the other direction perhaps 
a quarter of a mile. That depression would have event
ually filled with water and given us a little lake. This 
illustrates on a very slllail scale what occurs every-
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ideal dressing for wound, and for employment in surgery. at Princeton University. 
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